Spontaneous hemangioma or hemangiosarcoma is sometimes found in the viscera and soft tissue of rats and mice. However, there is no report of the tumor occurring in the pancreas of rats. We report a pancreatic hemangiosarcoma in a 109-wk-old, male Fischer 344 rat, which was used in the control group of a carcinogenicity study. The tumor destroyed and compressed the normal pancreatic tissue and displayed a high density in terms of the numerous capillaries and strands of endothelial tumor cells. A reticulin stain revealed a dense network formation. The frequency of proliferating cell nuclear antigen-positive staining showed active proliferation of the tumor cells. Immunohistochemically, some of the tumor cells stained positive with factor VIII-related antigen, and ultrastructurally, Weibel-Palade bodies were rarely observed in the cytoplasm of the tumor cell. From these findings, the tumor was diagnosed as a hemangiosarcoma that occurred naturally in the pancreas.
Spontaneous blood vessel tumors are sometimes found in the viscera and soft tissue of laboratory rats. Pancreatic vascular tumors have not been reported in the historical control data of Fischer rats (3-5, 7, 8) and are extremely rare in humans. Experimentally induced hemangioendothelialsarcomas using a 5-nitrofurans-related compound with amino-heterocyclic substituents were observed in the pancreas as one of multiple primaries in a rat carcinogenicity study (2) . Recently, we identified a malignant angiogenic tumor in the pancreas of an aged Fischer rat. This report describes the histopathologic and ultrastructural features of the tumor.
A 109-wk-old male Fischer (F344/DuCrj) rat (Charles River Japan, Inc., Kanagawa, Japan), 473 g in body weight, was used in one of the control groups of a carcinogenicity study performed under the Good Laboratory Practice system. At termination at 104 wk, the rat had a large subcutaneous mass on the back in the cervical region and 2 small cutaneous nodules in the lateral body and underbelly, respectively. Necropsy revealed another brownish spherical nodule, 7 mm in diameter, at the gastric and splenic segments of the pancreas. The pancreatic nodule was firm, and the cut-surface showed multiple hemorrhagic patches. All of the organs and tissues, including the nodule, were fixed in 10% neutralbuffered formalin. Paraffin-embedded sections were prepared and stained with hematoxylin and eosin. In addition, Masson's trichrome stain, Watanabe's reticulin stain, and Grimelius' stain were performed on the pancreatic nodule. For immunohistochemistry, a labeled streptavidin-biotin stain (DAKO LSAB Kit, DAKO Co., Carpinteria, CA, USA) was applied, using antibodies described in Table I . These antisera, except the anti-insulin antibody from HISTOFINE (Nichirei Co., Tokyo, Japan), were obtained from DAKO (DAKO Co. A/S, Glostrap, Denmark). Immunohistochemical stainings were followed using the Berlin blue stain because of the need to distinguish the chromogen of diaminobenzidine from the hemosiderin pigments. Normal capillary endothelial cells (factor VIII-related antigen), blood vessel walls (desmin), pancreatic islet cells (insulin), duct epithelium of the exocrine pancreas (cytokeratin), peripheral nerves (S-100 protein), and the duodenal crypt epithelium (proliferating cell nuclear antigen [PCNA]) of the same animal were used as positive control. For negative controls, the primary antisera were omitted. Samples taken from the formalin-fixed pancreatic nodule were examined by electron microscopy.
Hematologic parameters of red blood cells suggested an anemic tendency, compared with the mean values of the group; however, the values were within I standard deviation (data not shown).
Histologic examination showed that the tumor nodule involved the pancreatic parenchyma with no capsule (Fig. 1 ). The tumor had a high density in terms of the numerous small-sized capillaries (Fig. 2 ) containing blood within the lumen, and the tumor was surrounded by stellate cell morphology closely resembling pericytes. The flattened to large-polygonal lining cells of the capillary had clear and often vacuolated cytoplasm and round to cleaved vesicular nuclei, with a prominent nucleolus. Most of the tumor cells occurred as a single layer within the capillary; however, some were multi- layered and were arranged in cords and bundles, in which the vascular lumen was obliterated (Fig. 3 ). Granulomatous structures occupied by epithelioid tumor cells were sometimes seen. In addition, individual neoplastic cells were distributed within the tumor. A reticulin stain demonstrated that connective tissue fibers and reticulin fibers encircled the capillaries and tumor-cell strands and formed a dense network (Fig. 4 ). The tumor cells often entrapped erythrocytes and hemosiderin. Although mitotic figures were few, approximately 25% of the tumor cells reacted positively with the antibody to PCNA (a total of 145 positive tumor cells per 564 tumor cells were counted in 5 high-magnification fields) ( Fig. 5 ). Normal capillary endothelium rarely reacted positively with the antibody. In interstitium, abundant collagen fibers, fibroblast-like elongated cells, and hemorrhages with hemosiderin-laden macrophages were seen. Large amounts of Berlin blue-positive-hemosiderin deposits were dispersed in the tumor, often multifocally on the border areas of the pancreatic tissue (Fig. 1 ). This suggested that the tumor aggressively destroyed the pancreatic tissue. Small lymphocytes were scattered diffusely, and a few lymphoid foci were formed in the peripheral portions of the tumor. Some remnants of the exocrine pancreatic tissue were intermingled with the tumor. Adjacent to the tumor, the pancreatic parenchyma was compressed and distorted. No endocrine cell reacted positively to Grimelius' stain and to the antibody to insulin. Factor VIII-related antigen was identified granularly in the tumor cells ( Fig. 6 ) lining the vascular space containing erythrocytes; however, the antigen was less reactive in the noncanalized vessels and in the discrete cells in the interstitium. The tumor cells had negative immunoreactivities for the cytokeratin, desmin, and S-100 protein, which reacted positively in the ductules of the exocrine pancreas, capillary walls, and peripheral nerves in the tumor mass, respectively. Under electron microscopy, the tumor cells were surrounded by basal lamina and were associated with fibroblastlike pericytes (Fig. 7) . Numerous pinocytic vesicles, cytoplasmic filaments, and secondary lysosomes were conspicuous in the cytoplasm. The cytoplasmic membrane was comparatively smooth and was joined with neighboring cells by short, tight junctions. Occasionally, rod-shaped Weibel-Palade bodies (Fig. 8) were detected, and were often associated with the Golgi apparatus, in the cytoplasm of tumor cells. Tubular substructures oriented in parallel to the long axis were clearly identified in the membrane-limited cylindrical bodies. These findings of organelles were consistent with those reported previously (1, 6) .
The cutaneous nodules of the lateral body and underbelly and the subcutaneous mass of the cervical back were diagnosed as a keratoacanthoma, an amelanotic melanoma, and a myxomatous fibroma, respectively. These tumors, including the pancreatic neoplasm, were structurally different from each other. The histologic and ultrastructural criteria of the tumor were considered to be almost identical to those associated with hemangioendothelioma. Furthermore, although most of the tumor cells formed well-differentiated endothelium with prominent vascular lumen, locally the tumor cells proliferated without a lumen or formed a granulomalike pattern. Single cell proliferation was also observed. Immunohistochemical examination revealed the up-regulated proliferating activity of the tumor cells. In this regard, this suggested that the tumor grew expansively and was followed by hemorrhages and distortion of the surrounding pancreatic tissue. In addition, we cannot explain the functional or causative relations between this tumor and the tumors of the integument and subcutis; however, this tumor at least was structurally independent of other tumors. Hence, the diagnosis was confirmed as pancreatic hemangiosarcoma (angiosarcoma). Electron microscopically, the Weibel-Palade body is a useful marker in identifying the endothelial cells of the blood vessels. In addition, this body is prominent in benign endothelial neoplasms but not in their malignant counterparts. In the present case, the Weibel-Palade bodies were rarely detected in the tumor cells. This demonstrated the malignancy of the pancreatic tumor in the present case.
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